DISCRETE MATH 37181 HOMEWORK SHEET 3
©MURRAY ELDER, UTS AUTUMN 2022

INSTRUCTIONS. Try these sometime after your tutorial and before the next lecture. Set aside some time
each week to keep up with the homework. Partial solutions at the end of the PDF.

1. Let A, B € % be sets. The complement of the set

DUAN(BUA)
is equal to
A0 C.BnA E. A\B'
B. AU(ANB) D A F. none of A-E.

2. Compute ged(32,124) using the Euclidean algorithm.

3. To show that the set theory statement
AN(BUC)=(BNAUC

is incorrect, we could use the following example:
A ={1,2,3,4,5},A={1,2}, B={3,4},C = {5}
B. 7 ={1,2,3,4}, A={1,2}, B=1{2,3},C = {4}
C. % ={1,2},A=0,B={1},C ={2}
D. % ={1,2,3,4}, A ={2,4}, B ={1,3},C = {4}
E. % ={1,2,3},A={1}, B={2},C = {3}

F. none of (A)—(E).

Date: Week 4.

1\ means “set minus”
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4. Prove or disprove: 2

(a) fACBand C C Dthen ANCCBND.?3
(b) AC Bifand only if ANB =. *

(c) Z(AUB) = Z(A)UP(B).

2remember a Venn diagram is not a proof. It may help you find a counterexample though if its false

3Hint: start with, let z € AN C. Then ...
4if and only if means you have two proofs to do — one for each direction
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Brief solutions:
1 D. A. Proof:

PUAN(BUA)=AN(BUA)

so its complement is

AN (BUA)
= (ANB)U(ANA) distributive
= (ANB)UA idempotent
= A adsorption

2.
124 =3-32+ 28
32=1-2844
28=7-4+0

so ged(32,124) = 4.

4. (a) Proof. Let z € ANC. Then z € A and x € C. Since A C B, we have z € B, and since

CCD,wehavex € D,sox e CND.

(b) Proof. Suppose ANB # 0, s0 3r € ANB. Then z € A and x ¢ B which means A Z B.
This proves (contrapositive) the direction A C B implies AN B = {).

Now suppose A € B. This means there is some element of A that is not also in B, so this
element (call is a € A) lives in B. Thus a € AN B so this set is not empty. This proves

(contrapositive) the direction A C B implies AN B = (.

(c) This is false. Say A = {1} and B = {2}, then {1,2} € Z(AU B) but Z(A) U Z(B) =

{0,{1},{2}} only.

(d) This is false. Let % = {1,2} and A = {1}, B={2}. Then AN B =0s0o ANB ={1,2}

but A= {2}, B={1}so ANB = .



